, large numbers of the tumbling ßower beetle, Falsomordellistena bihamata (Melsheimer), were found on traps baited with sweet birch oil, whereas signiÞcantly fewer individuals were found on control traps. In both years, peak captures were at 680 DD 10ЊC . Trapping was conducted in Naugatuck State Forest in Naugatuck, CT. Little is known about the ecology and biology of the tumbling ßower beetles (Coleoptera: Mordellidae), and the larval food plant for this species is not known. Thus, we cannot say why the beetle is attracted to sweet birch oil. Sweet birch oil is Ϸ99.8% methyl salicylate (MeSA). MeSA is found constitutively in large quantities in some plants, but it is also an important signal in, and product of, plant stress-response pathways. MeSA has been found to attract both herbivores that need stressed plants as food and natural enemies of herbivores in stressed plants. To our knowledge, this is the Þrst report of mass trapping of a tumbling ßower beetle. Fuller understanding of the phenomenon awaits further study.
Although adults are easily recognized by their distinctive wedge shape and are frequently seen on ßowers, little is known about the biology or ecology of the tumbling ßower beetles (Coleoptera: Mordellidae). There are 201 species of Mordellidae in North America (Ford and Jackman 1996, Lisberg and Young 2003a) . Adults are pollen and nectar feeders, whereas the larvae are generally endophytic in a wide range of habitats including the pith of herbaceous plants, rotting wood, and fungus (Ford and Jackman 1996 , Lisberg and Young 2003b , Tooker and Hanks 2004 . Several live as inquilines in galls (Ford and Jackman 1996, Blair et al. 2005) , and at least one species is known to create its own galls (Korotyaev et al. 2005) . From the few species for which food plant associations are known, it seems that mordellids are predominately oligo-or monophagous (Ford and Jackman 1996) . For a small minority of species, there is extensive knowledge of feeding habits, life cycle, and interactions with other inhabitants of their larval habitat (Tooker and Hanks 2004, Blair et al. 2005) .
Although mordellids are typically herbivorous, it has been argued that some larvae are facultative omnivores (Tooker and Hanks 2004, Blair et al. 2005) . Both intra-and interspeciÞc facultative omnivorey have been observed in other families of endophytic Coleoptera (Victorsson and Wikars 1996 , Dodds et al. 2001 , Ware and Stephen 2006 . Tooker and Hanks (2004) , using a nitrogen isotope method of identifying trophic levels, showed that mordellids in galls with other larvae had a higher concentration of N 15 than those reared in galls without other larvae, suggesting that they were eating other larvae. However, Ford and Jackman (1996) contend that mordellid larvae are morphologically ill-suited for predation and that cases of presumed predation were actually the result of aggressive biting.
Given the paucity of information on the basic biology and ecology of Mordellidae, it is not surprising that little information on mate or larval food-plant location exists. It is thought that, in species of Mordellistena at least, adults meet and mate while feeding on ßowers whereupon the female beetle searches out an appropriate larval food-plant for oviposition (Ford and Jackman 1996, Blair et al. 2005) .
Volatile chemical cues emitted by ßowering plants may be used by mordellid adults to locate their food sources/ mating sites. Alternatively, mating may be facilitated by male-or female-produced pheromones. As specialized herbivores, female mordellids may use speciÞc volatile chemicals to locate their larval foodplants for oviposition (Visser 1986 , Bernays and Chapman 1994 , Dicke 2000 .
In an unrelated test of volatile chemicals derived from Betula sp. as lures, large numbers of a single mordellid species, Falsomordellistena bihamata (Melsheimer), were collected for 2 consecutive yr in traps baited with sweet birch oil (SBO). SBO is a steam distillation of the bark of sweet birch (Betula lenta L.), which is 99.8% methyl salicylate (MeSA) (Felter and Lloyd 1898, LeGrand et al. 2005) . Although B. lenta has high constitutive levels of MeSA, more commonly, high levels of MeSA in plant volatile proÞles are induced by stress, particularly stress caused by attacks of plant herbivores (Kessler and Baldwin 2001 , Rodriguez-Saona et al. 2001 , James and Price 2004 or pathogens (Shulaev et al. 1997) . Increased concentrations of MeSA have been found in the herbivore-induced volatile proÞles of many crop and wild plants (Lee et al. 1996 , Kessler and Baldwin 2001 , James 2003a , James and Price 2004 , Van Den Boom et al. 2004 ). Finally, airborne MeSA can itself induce the production of stress-speciÞc compounds in neighboring plants (Shulaev et al. 1997) .
Several herbivores are attracted more strongly to the volatiles of herbivore-induced food-plants than to nondamaged plants (Dicke 2000) . Although MeSA is a common component of these volatile blends, its speciÞc role in attracting herbivores is not known (Bolter et al. 1997 , Rodriguez-Saona et al. 2006 . Likewise, herbivore-induced plant volatiles containing MeSA have been shown to be more attractive to many predators and parasitoids searching for herbivorous prey/hosts than the volatiles of undamaged prey/hosts (Poecke et al. 2001 , Han and Chen 2002 , Lou et al. 2005 . Pure MeSA itself has been shown to be attractive to several predatory mites, insects, and parasitoids both in the laboratory (Dicke et al. 1990 , Scutareanu et al. 1997 , Drukker et al. 2000 , Ozawa et al. 2000 and in the Þeld (James 2003a, b, James and Price 2004) .
In this paper, we describe the response of F. bihamata to sweet birch oil lures and discuss potential implications of this response. To our knowledge, this is the Þrst report of an attractant leading to a mass trapping of a tumbling ßower beetle.
Materials and Methods
Study Site. Trapping took place in Naugatuck State Forest in Naugatuck, CT (41Њ28Ј N, 73Њ05Ј W; 206 m elevation). Dominant trees in the area include birches (Betula spp.), beeches (Fagus spp.), and oaks (Quercus spp.). The site is located across a small stream from a meadow maintained in early successional stage by periodic burning (last burn was spring 2005).
Lures. SBO is marketed as an herbal remedy. The oil is a steam distillate of sweet birch, Betula lenta L. (Wyndmere Naturals, Minneapolis, MN). No information on the chemical content of the extracts was provided by the manufacturer, but information is available from independent sources. On average, SBO contains 99.8% methyl salicylate (LeGrand et al. 2005) . The oil was diluted in ethyl alcohol (1 ml oil:10 ml ethyl alcohol). Ethyl alcohol (70%) was used as the control lure.
Lure Dispensers. The dispensers were small glass jars (2.5 by 4 cm) Þtted into plastic Þlm canisters. Four windows were cut into each canister between its rim and the top of the glass jar. A pipe cleaner was passed through a small hole in the lid into the lure and served to both facilitate dispersal of the lure and to hang the dispenser.
Traps. In 2004, traps consisted of a 2-m by 5-cm cardboard cylinder painted red with bands of Tanglefoot (Grand Rapids, MI) at the top and middle of the pole (Oliver et al. 2004) . A metal rod driven through the pole at the top provided a place from which to hang the lure dispenser. In 2005, red plastic squares with preapplied Tanglefoot were hung from nonbirch trees, and dispensers were hung from nearby branches. In each year, three sets of traps were deployed for a total of six traps. The sets were established Ϸ50 m apart along the top of the ridge. Within each set of traps, treatment and control traps were placed 5 m apart.
Trapping (NOAA 2006) . The station is Ϸ20 km from the trapping site. Dates were converted to growing degree-days using the methods of Arnold (1960) ; with an assumed minimum threshold of 10 CЊ. Degree-days were accumulated from 1 January in both years.
Sex Ratio. To ascertain the sex ratio of Statistical Analysis. Where sample size was large enough, the total numbers individuals captured on SBO traps and control traps were compared for each mordellid species for each year using a goodness-of-Þt 2 test. The proportion of female and male F. bihamata captured on SBO traps and control traps were compared using a goodness-of-Þt 2 test as well.
Results
Trap Catches. Overall, eight mordellid species and 466 individuals were caught over the two trapping seasons (Table 1) Although individuals of F. bihamata were found at each sample date (except 9 August 2005), there was a clear peak-trapping period in both years, with the greatest numbers of individuals trapped at Ϸ680 DD in each year (22 July 2004 , 25 July 2005  Fig. 1) .
Sex Ratio. We determined the sex of 104 individual F. bihamata. Sex ratio of individuals trapped on both trap types was Ϸ1:1 in both years. Of the individuals sexed, 45 males and 43 females were caught on SBO traps, and 8 males and 8 females were caught on the control traps (Table 2 ). There were only two dates for which sufÞcient individuals were trapped on the control traps to examine the sex ratio (Table 1) , limiting our ability to compare sex ratios captured on the two trap types. There was no signiÞcant difference between the proportions of males and females trapped on the two trap types ( 2 ϭ 0.007, df ϭ 3, P ϭ 0.831). Neither were there temporal trends in the sex ratio of individuals trapped on SBO traps over either year.
Discussion
Falsomordellistena bihamata was found overwhelmingly on traps baited with SBO compared with the control traps baited only with ethyl alcohol. This species also accounted for Ͼ91% of all mordellids caught on the traps. There was not a signiÞcant difference in the numbers of any other mordellid species captured at the two trap types. This lack of signiÞcance may have been caused by the very small numbers of each of the other species. In both years, peak catches of F. bihamata took place at roughly the same number of degree-days. These results support the hypothesis that F. bihamata was speciÞcally attracted to SBO and that the other species were randomly encountering the traps. The reason for this attraction is unknown. As discussed in the introduction, several possibilities exist. MeSA, or functionally similar compounds, may be produced by the beetle itself. If so, the compound would be operating as an aggregation pheromone rather than as a sex pheromone as equal numbers of each sex were attracted to the traps (Wood 1982) . Aggregation pheromones can serve to facilitate mass attack on otherwise resistant plants, as is common in the bark beetles (Wood 1982) or to reinforce attraction to plant volatiles. To our knowledge, MeSA has not been recorded as a pheromone for any species of Coleoptera (Pherobase 2007) . Another possibility is that the beetles are attracted to MeSA produced by a plant.
If F. bihamata follows the proposed pattern for Mordellistena, it is likely to mate on ßowers, and the beetles could be using MeSA to locate these mating sites. Alternatively, the beetles may mate on the larval food plants and not ßowers. If larvae of F. bihamata live in rotting wood of B. lenta or in other plants with high constitutive levels of MeSA, such as wintergreen (Gaultheria sp.), the attraction to SBO would suggest that adults were searching simultaneously for mates (male and female) and larval food-plants (just females). The fact that equal numbers of males and females were attracted to SBO suggests that the scent is not being used solely by the females to locate oviposition sites. An intriguing possibility is that the beetles are preferentially seeking plants that are emitting herbivore-induced MeSA. Damaged plants may be preferred because of an increased success rate of establishment for larvae in weakened plants or to location of plants with other endopytic larvae that could be eaten by the mordellid larvae.
Further research is needed to fully understand this phenomenon. Some of the outstanding questions are as follows: what is the larval host plant for this species, is the entire volatile blend of SBO is necessary for attraction, is the compound produced by a plant or the beetle, and are the larvae omnivorous? To our knowledge, this report of a repeated mass trapping of a mordellid beetle is unique in the literature and provides the Þrst insight into the chemical ecology of this family. Furthermore, it may facilitate further research into the distribution and biology of this little-known beetle family. All individuals captured in control traps were sexed on dates on which more than three individuals trapped.
